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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the an epoxy resin composition containing an epoxy 
resin, a specific flexibilizing agent, an inorganic filler, a specific curing agent and a cure 
accelerator as essential components, having excellent adhesivity, electrical characteristics, 
flexibility, cracking resistance and workability and useful for the insulation treatment of a high- 
voltage coil, etc. 

SOLUTION: This epoxy resin composition contains, as essential components, (A) an epoxy 
resin such as a bisphenol A epoxy resin, (B) a dimer acid-modified epoxy resin as a 
flexibilizer, (C) a flame retardant composed of (C1) dibromocresyl glycidyl ether and (C2) 
antimony trioxide, (D) an inorganic filler such as silica powder, talc or hydrated alumina, (E) a 
curing agent composed of (E1) methyltetrahydrophthalic anhydride and (E2) a reactive 
polybutadiene acrylonitrile rubber and (F) a cure accelerator such as an imidazole-based 
agent or a t-amine-based agent. 



LEGAL STATUS 100 

l '' 10 f/ex 

[Date of request for examination] r ^ 
[Date of sending the examiner's decision of 

rejection] [0-2 rScf 

http://wwl9.ipdl.ncipi.go.jp/PAl/result/detaiUmair^wAAAUka4sODA409059349Pl.htm 3/8/06 



AN 1997:307752 CAPLUS 
DN 126:278385 

ED Entered STN : 14 May 1997 

TI Casting epoxy resin compositions having good cracking resistance, adhesion 

to ceramic boards, and electric properties 
IN Watanabe, Yoshizo; Shibata, Tomoaki 
PA Toshiba Chem Prod, Japan 
SO Jpn. Kokai Tokkyo Koho, 4 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
IC ICM G08G059-42 

ICS B29C039-00; C08K003-22; C08K005-15; C08L063-00; H01B003-40; 
B29K063-00 

CC 37-6 (Plastics Manufacture and Processing) 

Section cross -reference (s ) : 76 
FAN . CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 09059349 A2 19970304 JP 1995-237817 19950823 <-- 

PRAI JP 1995-237817 19950823 

CLASS 

PATENT NO. CLASS PATENT FAMILY CLASSIFICATION CODES 



JP 09059349 



ICM 
ICS 



C08K005-15; C08L063-00; 




IPCI 



22 



and 




C08G059-42 

B29C039-00; C08K003-22; 
H01B003-40; B29K063-00 

C08G0059-42 [ICM, 6] ; B29C0039-00 [ICS, 6]; C08K0003 
[ICS, 6] ; C08K0005-15 [ICS, 6]; C08L0063-00 [ICS, 6]; 
H01B0003-40 [ICS, 6]; B29K0063-00 [ICS,6] 
AB The casting epoxy resin corns, contain (A) dimer acid-mo dified epoxy 
resins which give flexibility , (B) dibromocresyl diglycidyl ether (I) 
Sb203, (C) methyltetrahydrophthalic anhydride (II) and reactive^ 
polybutadiene-acrylonitrile rubbers , and (D) cure accelerators 7 
Application to elec . insulators of high voltage coils is indicated 
a composition comprising bisphenol A glycjjyl ether (J^, A (SO), BROC-C 
42M(40lH 31 ^) A 1 (Si02) (SO), TSA 72pYo7l), a silane coupling agent 
Sb2oV^m II ^^2), Hvcar CTBN 13 00x8 and benzyldiethylamine {l? 

was cured to give test pieces showing Tg25° , volume sp. resistivity 
2 + 1011 Q-cm at 100° and DC 500 V, dielec. breakdown 
voltage ^3 0 kv/mm, initially, and 2 0 kv/mm after 25 h at 
121° and 2 atm, adhesion to ceramic substrates 85 kg/cm, initially, 
and 45 kg/cm after 50 h at 121° and 2 atmospheric 

casting epoxy resin ceramic substrate adhesion; dielec casting epoxy resin 
ceramic adhesion; elec insulator epoxy resin moisture resistance 
Nitrile rubber, properties 

RL: POF (Polymer in formulation) ; PRP (Properties) ; TEM (Technical or 
engineered material use) ; USES (Uses) 

(carboxy- terminated, Hycar CTBN 1300x8; casting epoxy resin compns . 
having good cracking resistance, adhesion to ceramic boards, and elec. 
properties for elec. insulators) 
Epoxy resins, properties 

RL: POF (Polymer in formulation); PRP (Properties); TEM (Technical or 
engineered material use) ; USES (Uses) 

(casting epoxy resin compns. having good cracking resistance, adhesion 
to ceramic boards, and elec. properties for elec. insulators) 
Epoxy resins, properties 

RL: POF (Polymer in formulation) ; PRP (Properties) ; TEM (Technical or 
engineered material use) ; USES (Uses) 

(dimer acid-modified; casting epoxy resin compns. 
resistance, adhesion to ceramic boards, and elec. 
insulators) 
IT Fatty acids, properties 

RL: POF (Polymer in formulation) ; PRP (Properties) 



having good cracking 
properties for elec. 



TEM (Technical or 



engineered material use) ; USES (Uses) 

(dimer acids, epoxy resins; casting epoxy resin compns. having good 
cracking resistance, adhesion to ceramic boards, and elec. properties 
for elec. insulators) 
IT 30171-80-3, Dibromocresyl glycidyl ether 

RL: POF (Polymer in formulation); PRP (Properties); TEM (Technical or 
engineered material use) ; USES (Uses) 

(BROC-C; casting epoxy resin compns. having good cracking resistance, 
adhesion to ceramic boards, and elec. properties for elec. insulators) 
IT 772-54-3, Benzyldiethylamine 188735-72-0, Ancamine 1110 
RL: CAT (Catalyst use); USES (Uses) 

(casting epoxy resin compns. having good cracking resistance, adhesion 
to ceramic boards, and elec. properties for elec. insulators) 
IT 26590-20-5, Methyl tetrahydrophthalic anhydride 
RL: MOA (Modifier or additive use) ; USES (Uses) 

(casting epoxy resin "compns . having good cracking resistance, adhesion 
to ceramic boards, and elec. properties for elec. insulators) 
IT 1675-54-3 

RL: PRP (Properties); TEM (Technical or engineered material use); USES 
(Uses) 

(casting epoxy resin compns. having good cracking resistance, adhesion 
to ceramic boards, and elec. properties for elec. insulators) 
IT 9003-18-3 

RL: POF (Polymer in formulation); PRP (Properties); TEM (Technical or 

engineered material use) ; USES (Uses) 

(nitrile rubber, carboxy- terminated, Hycar CTBN 1300x8; casting epoxy 
resin compns. having good cracking resistance, adhesion to ceramic 
boards, and elec. properties for elec. insulators) 



DERWENT-ACC-NO : 



1997-209381 



DERWENT- WEEK : 199719 
COPYRIGHT 2006 DERWENT INFORMATION LTD 
TITLE: 



Epoxy! resin compsn for cast moulding- contains (dimer 
acid-modified) epoxy! resin, flame retarder, inorganic 
filler, curing agent, and curing promoter 



PATENT- ASSIGNEE: TOSHIBA CHEM CORP [TOSM] 
PRIORITY- DATA: 1995 JP-0237817 (August 23, 1995) 



PATENT- FAMILY: 
PUB -NO 

JP 09059349 A 

APPLICATION- DATA : 
PUB -NO 

JP 09059349A 



PUB- DATE 
March 4, 1997 



APPL-DESCRIPTOR 
N/A 



LANGUAGE 
N/A 



APPL-NO 
1995JP0237817 



PAGES 
004 



MAINIPC 
C08G 059/42 



APPL-DATE 
August 23, 1995 



INT-CL (IPC): B29C039/00, B29K063:00 , C08G059/42 , C08K003/22 , 
C08K005/15 , C08L063/00 , H01B003/40 



ABSTRACTED- PUB-NO: JP 09059349A 
BASIC- ABSTRACT: 

Epoxy resin compsn. for cast moulding contains (A) an epoxy resin ; (B) a dimer 
acid-modified epoxy resin as a flexi bility- imparting agent ; (C) a flame 
retarder consisting of (Ca) dibromocresyl glycidyl ether and (b) antimony 
trioxide; (D) inorganic filler ; (E) a curing agent consisting of (Ea) 
methyl tetrahydrophthalic anhydride and (Eb) reactive polybutadiene 
acrylonitrile rubber; and (F) a curing promoter as the essential components. 

USE - The resin compsn. is used for insulationtreating of a high-tension coil 
for various kinds of electronic equipment . 

ADVANTAGE - The resin compsn. has good crack resstance, adhesion and 
electrical characteristics. 

CHOSEN-DRAWING: Dwg.0/0 

TITLE-TERMS: POLYEPOXIDE RESIN COMPOSITION CAST MOULD CONTAIN DIMER ACID 

MODIFIED POLYEPOXIDE RESIN FLAME RETARD INORGANIC FILL CURE AGENT 
CURE PROMOTE 

DERWENT- CLASS: A21 A85 L03 V02 X12 

CPI-CODES: A04-B04; A05-A01B1; A08-D01; A08-F02; A08-F04B; A08-R01; A10-E07; 
A11-B04; A12-E01; A12-E08B; L03-A; 

EPI-CODES: V02-G01C; V02-G02B1; X12-E02B; 

UNLINKED- DERWENT- REGISTRY- NUMBERS : 1527U; 1694U ; 2020U 

ENHANCED- POLYMER- INDEXING : 

Polymer Index [1.1] 

018 ; P0464*R D01 D22 D42 F47 ; S9999 S1434 

Polymer Index [1.2] 

018 ; R00470 G1161 G1150 G1149 G1092 D01 Dll D10 D19 D18 D32 D50 
D76 D93 F32 F30 ; G1570*R G1558 D01 Dll ID0 D23 D22 D31 D42 D50 
D69 D73 D83 F47 7A ; H0000 ; H0011*R ; P1898*R P0464 D01 D10 Dll 



3/8/06, EAST Version: 2.0.3.0 



JP,09-059349,A [DETAILED DESCRIPTION] 



Page 1 of 4 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the suitable epoxy resin constituent for notes forms 
excellent in crack-proof nature, the adhesive property, and the electrical property for insulating 
processing of the high tension coil of various electronic equipment etc. 
[0002] 

[Description of the Prior Art] From the former, the resin constituent for notes forms is used for 
insulating processing of a high-pressure transformer etc. as electronic parts of an automobile or 
television. And among the transformers for electronic equipment, with the epoxy resin constituent etc., 
the variable resistor of the flyback transformer for television etc. carries out insulating processing, and is 
manufactured. As for the resin constituent of these applications, crack-proof nature, flexibility, fire 
retardancy, the high volume resistivity at the time of an elevated temperature, and high adhesive strength 
are demanded. Especially in addition to these properties, recently requires severely the adhesive 
property with the ceramic substrate under a resistance-to-humidity condition and a thermo cycle much 
more. As what gives the crack-proof nature of an epoxy resin constituent, flexibility, etc., the reactant 
good compound is used for the DODESHINIRU succinic anhydride, the Pori azelaic-acid anhydride, 
and the end as a reactant curing agent. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if this reactant curing agent is used, although 
flexibility will be improved, crack-proof nature is not enough and workability also has a bad fault. 
Moreover, in a thermo-cycle trial and a resistance-to-humidity trial, there was a fault to which an 
adhesive property with a ceramic substrate and an electrical property fall remarkably. 
[0004] This invention was made in order to cancel the above-mentioned fault, and it tends to offer the 
epoxy resin constituent for notes forms excellent in crack-proof nature, flexibility, an adhesive property, 
fire retardancy, and electrical characteristics. 
[0005] 

[Means for Solving the Problem] As a result of advancing research wholeheartedly in order to attain the 
above-mentioned purpose, by using the below-mentioned resin constituent, this invention persons find 
out that the above-mentioned purpose can be attained, and complete this invention. 
[0006] That is, this invention is an epoxy resin constituent for notes forms characterized by becoming 
(a) methyl cyclohexene-dicarboxylic anhydride of the (A) epoxy resin , the dimer acid modified ep oxy 
resin of (B) flexibility grant agen t, (a) dibromocresyl glicidyl ether of the (C) flame retarder and the (b) 
antimony trioxide, (D) minerals bulking agent, and the (E) curing agent, and (b) reactivity polybutadiene 
acrvlonitrile rubber list considering the (F) hardening accelerator as an indispensable component. 
[0007] Hereafter, this invention is explained to a detail. 

[0008] As a (A) epoxy resin used for this invention, it is 1 . To the inside of a molecule That what is 
necessary is just the compound which has two or more epoxy groups, there is no general-purpose epoxy 
resin and solid epoxy resin etc., and it can use especially a limit widely, for example, the epoxy resin 
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obtained by the bisphenol A mold epoxy resin, the bisphenol female mold epoxy resin, the glycidyl 
ether of polycarboxylic acid, and epoxidation of a cyclohexane derivative is mentioned, and these are 
independent — or ~ Two or more sorts can use it, mixing. Moreover, a liquefied mono-epoxy resin etc. 
can be used if needed other than these. 

[0009] As a dim er acid modified epoxy resin of (B) flexibility grant agent used for this invention, if 
usually used as a flexible grant agent, there is especially no limit and it can be used widely. A dimer acid 
modified epoxy resin is an epoxy resin of a glycidyl ester mold, for example, Epicoat #871, #872 (oil- 
ized shell epoxy company make, trade name), YD-171, YD- 172 (the Tohto Kasei Co., Ltd. make, trade 
name), etc. are mentioned. The blending ratio of coal of a flexible grant agent is the above-mentioned 
epoxy resin 100. It is desirable to carry out 20-50 weight section c ombination to the weight section. An 
electrical property falls remarkably and is not desirable, if the loadings of flexibility are insufficient and 
exceed 50 weight sections under in 20 weight sections. 

[0010] As a (C) flame retarder used for this invention, (a) dibromocresyl glicidyl ether and the (b) 
antimony trioxide are used. If these are usually used as a flame retarder, there is especially no limit and 
it can be used widely. This flame retarder makes fire retardancy give a constituent, and demonstrates the 
synergistic effect of dibromocresyl glicidyl ether and an antimony trioxide. Dibromocresyl glicidyl ether 
has BROC-C (Japanese powder company make, trade name) etc., and the blending ratio of coal of 
dibromocresyl glicidyl ether is the above-mentioned epoxy resin 100. It is desirable to carry out 15-25 
weight section combination to the weight section. If the loadings exceed 25 weight sections ineffective 
to fire retardancy under in 15 weight sections, it is not desirable on a hardening property. Moreover, as 
for the blending ratio of coal of an antimony trioxide, it is desirable to carry out 7-12 weight section 
combination to dibromocresyl glicidyl ether 15-25 weight sections. The loadings are 7. It becomes 
[ when 12 weight sections are exceeded ineffective to fire retardancy, there is no synergistic effect with 
dibromocresyl glicidyl ether, and ] cost quantity and is not desirable in under the weight section. 2 
mentioned above A component may blend what mixed beforehand and was made into the flame retarder, 
and may carry out specified quantity combination of each component. As this flame retarder, it is 
important to use together (a) dibromocresyl glicidyl ether and the (b) antimony trioxide. 
[001 1] As a (D) minerals bulking agent used for this invention, especially if usually used as a bulking 
agent, it is not restricted, and it can be used widely, as a concrete thing, silica powder, talc, a hydration 
alumina, a calcium carbonate, etc. are mentioned, and these are independent ~ or ~ Two or more sorts 
can use it, mixing. The blending ratio of coal of a minerals bulking agent is a pitch 100. It is 100-250 to 
the weight section. It is desirable to carry out weight section combination. The loadings are 100. In 
under the weight section, crack-proof nature and heat leakage nature are bad, and since a pitch increases, 
it becomes cost quantity and is not desirable. Moreover, 250 It is not [ that the viscosity of a constituent 
is inferior to workability if the weight section is exceeded, and ] desirable. 

[0012] As a (E) curing agent used for this invention, (a) methyl cyclohexene-dicarboxylic anhydride and 
(b) reactivity polybutadiene acrylonitrile rubber are used. It is not restricted especially that what is 
necessary is just what is usually used as a curing agent of an epoxy resin as methyl cyclohexene- 
dicarboxylic anhydride, as reactant polybutadiene acrylonitrile rubber, for example, CTBN 1300x13, 
1300x8 (the Ube Industries, Ltd. make, trade name), etc. are mentioned, and these are independent - or 
~ Two or more sorts can use it, mixing. The blending ratio of coal of reactant polybutadiene 
acrylonitrile rubber is methyl cyclohexene-dicarboxylic anhydride 100. It is desirable to carry out 15-25 
weight section combination to the weight section. If the loadings have crack-proof nature and bad" " 
adhesion with an alumina substrate in under 15 weight sections and exceed 25 weight sections, the 
viscosity of a constituent will increase, and workability and an electrical property are bad, and it 
becomes cost quantity, and is not desirable. 

[0013] As a (F) hardening accelerator used for this invention, things usually used as a hardening 
accelerator of an epoxy resin, such as an imidazole system and a tertiary amine system, can be used, and 
it is not restricted especially. 

[0014] Although the epoxy resin constituent for notes forms used for this invention uses as an 
indispensable component the epoxy resin mentioned above, a flexible grant agent, a flame retarder, a 
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minerals bulking agent, a curing agent, and a hardening accelerator, it can carry out addition 
combination of the component of other minerals bulking agents, a coupling agent, a defoaming agent, a 
pigment, and others in the range which is not contrary to the purpose of this invention. 
[0015] Each of these components, i.e., an epoxy resin, a flexible grant agent, a flame retarder, a minerals 
bulking agent, a curing agent, a hardening accelerator, etc. can be mixed, it can stir enough, and the 
epoxy resin constituent for notes forms can be manufactured. In this way, the obtained epoxy resin 
constituent for notes forms is used as the object for notes forms or the objects for sinking in, such as a 
high-pressure transformer and electronic equipment. 
[0016] 

[Function] The epoxy resin constituent for notes forms of this invention became possible [ holding ], 
without reducing an adhesive property with the ceramic substrate in the inside of a thermo cycle, and 
moisture-proof Shimo, and an electrical property by raising flexibility and crack-proof nature and using 
methyl cyclohexene-dicarboxylic anhydride and reactant polybutadiene acrylonitrile rubber as a curing 
agent by using a dimer acid epoxy resin as a flexible grant agent. 
[0017] 

[Example] Next, an example explains this invention, this invention — these examples — it is not limited. 
In the following examples and examples of a comparison, the "section" means the "weight section." 
[0018] #871 (oil-ized shell epoxy company make --) of the example 1 bisphenol A glycidyl ether 25 
section and a dimer acid modified epoxy resin BROC-C (the Nippon Kayaku Co., Ltd. make — ) of the 
trade name 50 section and dibromocresyl glicidyl ether The trade name 25 section, the aluminum- 
hydroxide H42M (Showa Denko K.K. make, trade name)40 section, A-l (made in Tatsumori — ) of the 
aluminum-hydroxide H31 (Showa Denko K.K. make, trade name) 70 section and a silica T he trade 
name 90 section and defoaming agent TSA 720 (the Toshiba Silicone make, trade name) The 0.1 
sections, silane coupling agent The 0.5 sections and the antimony-trioxide 12 section are mixed, 
subsequently - as a curing agent ~ CTBN 1300x8 (the Ube Industries, Ltd. make --) of the methyl- 
cyclohexene-dicarboxylic-anhydride 5 1 .2 section and reactant polybutadiene acrvlonitrile rub ber It is 
benzyl diethylamine 1.0 as a hardening accelerator to the trade name section and it. The section was 
added, it mixed enough and the epoxy resin constituent for notes forms was manufactured. 
[0019] #871 (oil-ized shell epoxy company make --) of the example 2 bisphenol A glycidyl ether 40 
section and a dimer acid modified epoxy resin BROC-C (the Nippon Kayaku Co., Ltd. make --) of the 
trade name 40 section and dibromocresyl glicidyl ether The trade name 25 section, the aluminum- 
hydroxide H42M (Showa Denko K.K. make, trade name)30 section, A-l (made in Tatsumori --) of the 
aluminum-hydroxide H31 (Showa Denko K.K. make, trade name) 80 section and a silica The trade 
name 90 section and defoaming agent TSA 720 (the Toshiba Silicone make, trade name) The 0.1 
sections, silane coupling agent The 0.5 sections and the antimony-trioxide 12 section are mixed, 
subsequently ~ as a curing agent ~ CTBN 1300x8 (the Ube Industries, Ltd. make --) of the methyl- 
cyclohexene-dicarboxylic-anhydride 49.2 section and reactant polybutadiene acrylonitrile rubber The 
Ancamine 1 1 10 1 .0 section was added to the trade name 12.3 section and it as a hardening accelerator, it 
mixed enough, and the epoxy resin constituent for notes forms was manufactured. 
[0020] The example bisphenol A glycidyl ether of comparison 55 section, the monoepoxide 20 section, 
BROC-C (the Nippon Kayaku Co., Ltd. make --) of dibromocresyl glicidyl ether The trade name 25 
section, the aluminum-hydroxide H42M (Showa Denko K.K. make, trade name)20 section, A-l (made 
in Tatsumori --) of the aluminum-hydroxide H31 (Showa Denko K.K. make, trade name) 50 section and 
a silica The trade name 40 section and defoaming agent TSA 720 (the Toshiba Silicone make, trade 
name) The 0.1 sections, silane coupling agent The 0.5 sections and the antimony-trioxide 12 section are 
mixed. Subsequently, it is the dodecenyl succinic anhydride 100 as a curing agent. It is benzyl 
diethylamine as the section and the polybutadiene (end hydroxy group content) 40 section, and a 
hardening accelerator. The two sections were added, it mixed enough and the epoxy resin constituent for 
notes forms was manufactured. 

[0021] Heat hardening was carried out using the epoxy resin constituent for notes forms manufactured 
by examples 1-2 and the example of a comparison. Since a glass transition point, a volume resistivity, an 
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adhesive property, and dielectric breakdown strength were examined about these hardened materials, the 
result was shown in Table 1 . The effectiveness of this invention was able to be checked. 
[0022] 
[Table 1] 
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[0023] 
[0024] 

[Effect of the Invention] Under a thermo-cycle trial and in moisture-proof Shimo, the epoxy resin 
constituent for notes forms of this invention has the outstanding adhesive property with a ceramic 
substrate, and electrical characteristics, and is excellent in flexibility and crack-proof nature, and 
moreover the workability of a constituent is good, and it is suitable as objects for insulating processing, 
such as a high tension coil of electronic equipment, so that clearly from the above explanation and Table 
1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (A) The epoxy resin constituent for notes forms characterized by becoming (a) methyl 
cyclohexene-dicarboxylic anhydride of an epoxy resin, the dimer acid modified epoxy resin of (B) 
flexibility grant agent, (a) dibromocresyl glicidyl ether of the (C) flame retarder and the (b) antimony 
trioxide, (D) minerals bulking agent, and the (E) curing agent, and (b) reactivity polybutadiene 
acrylonitrile rubber list considering the (F) hardening accelerator as an indispensable component. 
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